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Background

The Northern Arizona intergovernmental Public Transportation Authority (referred to as
Mountain Line) contracted with the Center for Transportation and the Environn@&hEj to
develop a Zerdemission Bus (ZEB) Transition Plan to identify aemission oadmap for full
scale deployment. The evaluation included analysis of multiple deployment scenarios as
detailed below:

1 Baseline Hybrid Diesel (current technology)
Battery-Electric Bus (BEB) Depot Only Charging
BEB OfRoute and Depot Charging

Fuel Cell Etgric Bus (FCEB) Only

Mixed Fleet (BEB and FCEB)

Results of the analysis were included in BereEmission Bus Fleet Transition St(&ygust
2020, revised November 202 Mountain Line staff reviewed the results and provided
recommendations for furtherwaluation of the BEB GRoute and Depot Charging scenario to
the Mountain Line Board of Directors. The recommendations were adopted Hyldletain
LineBoard of Directos on June 17, 2020.

Thisimplementation Planvas developed to provide further evaluah of the BEB ORoute

and Depot Charging scenario for Mountain Line and to provide recommendations to support
successful deployment of BEBs in service. The ImplementBtan was developed to support
Mountain Line in understanding the challenges and agng the constraints associated with
zeroemission technologies. Theplementation Plamvas based on begiractice strategies for
deploying ZEBs. The deployment wdlfbcused on operatinBEBsnitially out of the Kaspar
DriveMaintenance Facilityvith a total of ten (10) buses eventually moving to operate out of
the new facility thaimaybe cclocated with Northern Arizona UniversifdAU) The schedule

for developmaent of the future facility is currently unknown and funding has not yet been
identified.

T
)l
T
1

Onroute charging is proposed at the Downtown Connection Center (DCC). ThedD€&Ds#&

hub located in downtown Flagstaff that all Mountain Line routes pass thrauging the day.

The DCC murrently undergoing design for redevelopmehat is beng funded by a Federal

Transit Administration (FTA) Bus and Bus Facilities Grant. The redevelopment is expected to be
completed by 2023; however, the DCC will remainrapenal during redevelopment. Details

from thisImplementation Planwill be critical n developing the fulkcale design that is being
completed by AECOM (under contract with Mountain Line) for the Di@&dniplementation
Planprovidesthe following: a smmary of the bus and route modeling that was completed to
support technology selectigmate evaluation to understand the expected costs to operate the
BEBSs; a bus recommendation and procurement best practices; infrastructure requirements and
recommendatbons; an updated total cost of ownership assessment; resiliency plan; deployment
strateges; training recommendations; data collection plan; and analysis of other fleet vehicles
including paratransit. Thienplementation Plams arranged in the following s&ons:
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Background

Bus and Route Modeling

Recommendations foBervice Planning

Rate Modelingand Utility PartnershigRecommendations
Bus Procurement Best Practices

Bus Specifications and Fleet Recommendations
Infrastructure Requirements and Recomnaiations
Resiliency Plan

Total Cost of Ownership Analysis

Training

Deployment Strategy

Data Collection Plan

Paratransit andNon-Revenue Servicéehicle Plan
Project Schedule
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Route and Bus Modeling

/] ¢9Qa %9. a2z2RSfAy3 aSs z&eERRrdios BLS RleetiTé@nsiRod Study £ SR A
(November 202pPwas used to assess the feasibility of utilizingf33 2 G 6 Q0 . 9. & | YR ¢
articulated BEBs to operate the Mountain Line ser\iZEE developed route and bus models to

run operating simulations for represttive Mountain Line routes. CTE used Autonomie, a

powertrain simulation software program developed by Argonne National Labs for the-heavy

duty trucking and automotive industry. CTE modified software parameters specifically for

electric buses to assess egg efficiencies, energy consumption, and rangegutons.

Mountain Line collected GPS data from nine (9) Mountain Line routes. GPS data included time,
distance, vehicle speed, vehicle acceleration, GPS coordinates, and roadway grade that are used

to dewelop the route model. CTE used componéntel spedications and the collected route

data using a hybrid diesel bus and simulated the operation of an electric bus on each of the

nine (9) routesThe seasonal Mountain Express route was not operating diitie of data

collection.

The route modeling inctled analysis of several scenartiogarying passenger load, accessory

load, and battery degradatianto estimate realworld vehicle performance, fuel efficiency, and

range. The data from the routes, as'wedltae specifications for each of the selected byses,

was used to simulate operation of each type of bus on each respective route. The models were
NHzy 6AGK @QFNBAY3I £2FRa (2 NBLNBaSyld ay2YAylfé
loading conditims assume average passenger loads and moderatedeatyre over the course

of the day, which places marginal demands on the motor and heating, ventilation, and air
conditioning (HVAC) system. Strenuous loading-conditions assume high or maximum passenger
loading and either very low or very high temperatéred  a SR 2y | 3Syo0eQa € GA
near maximum output of the HVAC system. This nominal/strenuous approach offers a range of
operating efficiencies to use in estimating average annual energy usar(al) or planning

minimum service demands (strenus).

While GPS data was collected for nine (9) Mountain Line routes, this transition analysis
evaluated all ten (10) fixed service routés stated previously,ada was not abl¢o be

collectedfor the asonaMountain Expressoute; however for the purpose of ensuring

enough ZEB buses are transitioned into the fleet for each scenario, Route 8 operating
efficiencies were used to estimate the Mountain Express energy use. Route 8 was selected to
estimatethe Mountain Express emgy use because it was modeled to have the highest energy
dz&S ' Y2y3 opQ o0dza NRdziS&as FyR GKS az2dzyGlF Ay 9E
energy use due to the high speeds, grade, and elevation characterized by teeMauwintain

Line will becollecting data from the Mountain Express route and CTE will complete route
analysisas the route is now operational for the season. Results will be provided in an
addendum to Mountain Line.

Route modeling ultimately provides amexrage energy useer mile (kilowatthour/mile
[kWh/mi]) associated with each route, bus size, and load case as depiciadlel. A
summary of each route simulated including speed, grade, and elevation preélesincluded
as an Appendiin the ZerecEmission Bus Fleet Transition St(ldgvember 2020)or the first
phase of the ZEB analysis.
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Tablel ¢ Modeling Results Summary

Bus Length [ft] Route Nominal Efficiency  Strenuous Eftiency
[kWh/mi] [KWh/mi]

35 2 2.0 2.7
3 1.7 2.3

4 2.0 2.7

5 2.0 2.7

7 1.9 2.5

8 24 3.3

14 2.1 2.8

66 1.8 24

Mountain Expres's 2.4 3.3

60 5x 2.8 3.9
10 2.8 3.9

Using vehicle performance predicted from route modeling, combined with educated

assumptions for battery electric and fuel cell technology, CTE analyzed the expected
LISNF2NXYIF YOS FyR NIy3aS ySSRSR 2ofte Set&iNad 6t 201 A
assessed the achievability of each block by BEBs and FCEBs over time, as rangesimprove

Details of the block analysis for depot charged BEBs and FCEBs are includet&m the

Emission Bus Fleet Transition St(ldgvember 2020)

In addition.to the block analysis for deponly charged BEBs and for FCEBs, CTE also simulated
on-route chargng of the entire fleet, assuming charging occurs at the depot in the evening and
on-route throughout the day at the DCC as each block passesghrthe DCC.

CTE modeled the New Flyer XCelsior Chang&vith a fastcharge battery to simulate eroute
charging at the DCC. A specific model bus and charger configuration were selected to model
because ofroute charging performance varies by OEMthasstate of charge () at the time

of charging affects thpower delivered to the busTable2 provides details regarding the

battery configwations modeled in the omoute charging analysis.

1 GPSoute data was not collected for the Mountain Express Route. Route 8 operating efficiencies were used to
estimate the Mountain Express energy use.
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Table2 - Modeled Battery Configurations

Description Nameplate Capacity (kilowatt Service Energy (kilowatt
hour [kWh]) hour [kKWh])
FastCharge New Flyer Batteryo p ! 213 154
FastCharge New Flyer Batteryc n ! 320 236

As depicted in the previous table, only a portion of the nameplate capacity of the battery is

useable energy where the bus will penfo as designed. This'is referred to as the service

energy. Unusable regis of the battery are designed to protect battery life and includes

N}y3ISa d GKS G2L) FyR o62002Y 2F (GKS ol GG4SNEBQA
the bottom of the battery capacity is considered the-d&ed region, where the bus doesn

have its full range of performance available. CTE recommends including a service reserve to

allow the bus to return to the depot from the furthest point on the route, estimated @kwWh

for this analysis.

C2NJ 6KS bSg CfteSN) 6dzaSay GKS dzydzal 6t S NBIAZ2Y
analysis is 10%, and at the bottoml®A,for a total of 20% unusable. In addition, the-deed

regionof the batteries used for tisianalysiss82. 2 ¥ (G KS. o ( ( STN&useabled 2 G £ C
and unusable portions of the batteries alepicted inFigurel and

Figure2. These unusable regions vary bil@and may change. in future battery configurations.

Alternate battery capacity/configurations are available from different OBNtsare provided in
AppendixA.

Figurel ¢ Battery Service Energy Breakdoion213 kWh New Flyer FaSharge Battery

New I 154
Service Reserve (10 kWh)

Service Energy
old 121 Unusable Energy (top) (10%)

m Unusable Energy (bot) (10%)

Derated (3%)

0 100 200 300
kWh
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Figure2 - Battery Service Energy Breakdown for 320 kwh New Flyer Fast Charge Battery

Service Reserve (10 kWh)

Service Energy
Old I 187 Unusable Energy (top) (10%)

m Unusable Energy (bot) (10%)
Derated (3%)

0 50 100 150 200 250 300 350
kWh

l'a | olFGGSNE 3Sasx tSaa SySNHe gAft oS | @At}
estimated to have 80%fi KS Ol LJ OAl & , Begause thiviy thetmtlard levalsits NB

which OEMs will generally warranty the batterigurrently, limited data is available regarding

the rate at which battery degradation occurs.

In addition to understanding the eroute efficiencies of the buses, understanding the cliragg
profile for the battery configurations selected was critical for developing the charging strategy.
CTEworked with New Flyer and ABB, the manufacturer of «ib@att (kW) direct current

(DC) orroute charger, to understand the charge profile, or fh@wer provided to the battery

at eachSoC Themodeled New Flyebattery can accept up to 300 kW while the battery is at or
below 74% actuald&, 180 kW while the battery is between 75% and 87% a&h@land 60

kW between 88% and 100%G The chargerpfile was used to develop a simulation for a bus
for each route, including the longest block (by mileage) for each route throughout the day. The
ABB 45&W onroute charger was selected for the chargstgtion modeling because the unit

is currently commeeially available and has been successfully demonstratedmithiple

h 9 aQa .OT#zavaldated the current block schedule to determine if there was sufficient
time to charge the battery during eachylaver at the DCC to allow a bus to finish each block
under both nominal and strenuous load conditions, and with a new or degraded battery.
Understanding the range under the most adverse conditions (strenuous with a degraded
battery) is critical to successdfplanning and deployment eroute.

The onroute charging analysis was completed to determine the required charge time during
layoversto sustain the level of charge throughout the day, referred to as charge sustaining
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mode. By sustaining the charge thughout the day, the bus operates in theGange where
the most energy can be delivered to the bus per minute of charging and reduces or eliminates
the need for top off charging at the depot in the evening.

Figure3 illustrates thecharge sustaining effect, utilizing Block 2013 under strenuous operating
conditions and a 7 minuteharge per pass through the DCC. The figure indicates thabtbe
the vehicle remains constant between approximately 60% and 80%ghout the day,
essentially allowing the bus to operate for perpetuity without running out of enefipe
analysis assmes that the bus leaves the depot at approximately 7@% &d is able to
maintain that $C throughout the dayBlock 2013 was selectedrfthis demonstration because
it is the longest duration and most energy intensive block based on the modeling cechplet
similar analysis was completed for the most challenging block for each route in Mountain Line
service

Figure3 - Charge Sustaining Effestarting at 70% &
100%
90%
80%
70%
60%
50%

40%

Sate of Charge

30%
20%
10%

0%

Days

Error! Not a valid bookmark seifeference.depicts the same charge sustaining effect utilizing
Block 2013, under strenuous conditions and a 7 minute chargensag a 100%d& when
leaving the depot. As can be seen from the figuresting at a 100% & at the depot at the
beginning of the day is not required to finish the block when operating in a charge sustaining
mode, assuming there is sufficient time mute to replace the energy needed to finish each
block
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Figure4 - Charg Sustaining Effec$tarting at 100% &

100%
90%
80%
70%
60%
50%

40%

Sate of Charge

30%
20%
10%

0%

Days

Figure5 and

Figure6 depict theeffectof missing a single charge andnoissing every fourth chige through
the DCC throughout the dawtilizing Bbck 2013, under strenuous conditions and a 7 minute
charge, assuming#% $C when leaving the depot. As can be seen fromRigeire5, missing
a single charge during the day does not impact the ability of thedoiinish the blockut
requires additional charging at theeplot at the end of the day.

Figure6 indicates thatthe bus can also finish the block, under strenuous conditions, by missing
every fourth block throughat the day but would requirsignficantly more charging to
replenish the lost energy at the end of the day.

Figureb - Effect of Missing a Single &Route Charge During Day
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Figure6 - Effect of MissingMultiple OrRoute Charges During Day
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Please note that the impact of missing charges throughout the day is speafichoblock as
well as theoperating conditions (ambient temperature, loading, traffidy discussed
previously, Bck 2013 was utiled for this analysis because it presents the most difficult
conditionsbased on the route modeling completed.
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Recommendationfor Service Planning

Results from theharginganalysis indicate that a typical charge tilmetween 3 and 8 minutes

is requiredduring each layover at the DCC, depending on the route and block as well as service
conditions, to achieve charge sustaining mode throughout theagaglescribed in the previous
section Minimum required layover timéy route, based on the nominal and stmuous

condition analysisare included inrable3.

Table3 - LayoverCharging Time Requiremerig.Route

Maximum Charging Maximum Charging

Time (Strenuous) Time (Nominal)

2 7 5
3 8 6
4 5 4
5 8 5
7 5 4
8 4 3
10 6 4
14 5 4
66 7 5

An example weekday peak service charging schedule is provided in

Table4. The scheduleepresents the time (3 P[4 PM) when the most vehicles would be
chaming at the DCC. This charging skthie is representative any hour during peak service from
6 AM to 6 PM dd&y. Based on the charging analysis completed, between five (5) and seven (7)
chargers could be operatesimultaneouslyat the DCC to meet servicequirements.
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Table4 - Peak Charging Schedule (3PAPM)

interlined RSN -J-
Interlined -5

1488 788
66 e 65
? S I NI BE BN BB I B

Note: Green blocks represent charge sessions. Numbers inside charge sessions represent routes.

8. (|
1488

[= 2T I o I =Vl IV R )

* Peak service operates from 6:00 am — 6:00 pm on weekdays

* APS peak demand and energy rates are in effect from 3:00 pm — 8:00 pm on weekdays

* Delays in service and strenuous service days can lead to delayed and/or longer required
charging times

» Required charging times can also vary with time of day for interlined blocks based on the route
in operation for the given time of day

Mountain Line will need taccount for impacts to scheduling and service deliverypferoute
chargingn current routes and future planning efforts as it mbels routes and block&ased on
the charging analysis completed, Mountain Linayneed to adjust the layover tinso
reliablyaccount for charging at the DQ@wever, CTE suggests working with the selected bus
OEM prior to making ‘adjustments to routd#fck structure to ensure that the buses can reliably
complete the daily service requirements.

It isassumed that each bus will charge during each pass through the DCC, although as discussed
in the previous section, busesay be able to periodically skipcaarge or multiple charges
throughout the day and complete the required blodiecurrent layover time available at the
DCC for each block is sufficient to maintain the battery charge throughout the day and
complete the required servideased on the angkis completedThe only exception observed

was the 100block Route 10with ¢ maficulated bus) where there was insufficient time for

the charge profile to remain in charge sustaining mode throughout the day; however, with six
(6) minutes of charging ding each pass through the DCC the bus was still able to complete the
block.As te first articulated bus is not expected to be replaced until 2029 at thiesérit is
possible that the buses will be more efficiehtave more available enoard batterystorage,

and require less charge time.

Table5 provides a comparison of the current layoversteg DCC for eachon-interlining route
compared to the required nominal arsfrenuous charging times based on the rebidg
completed.The required charge timdsr each route hold true for all blocks servicieach

route. Alternatively,interlining routesvary in terms of required nominal and strenuous charging
times. Therefore, ach interlined block andequiredchargirg timesare provided inrable6.
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Table5 - Layover Chargingt the DCC bion-Interlining Route

New Battery New Battery Old Battery Old Battery
Nominal Strenuous Nominal Strenuous

Charge Charge Charge Charge
Sustain Time Sustain Time Sustain Time Sustain Time
SOC (min) SoC (min) ele (min) Nele (min)
35’ Electric Bus
9 69% 5 68% 7 68% 5 66% 7
69% 6 68% 8 68% 6 66% 8
5 70% 4 67% 5 69% 4 65% 5
66 10 70% 5 69% 7 68% 5 68% 7
60’ Articulated Electric Bus
10 5 72% 4 | 711% | s 71% | 4 | 70% 6

Table6 ¢ Layover Charging ahe DCC by Interlining Block

Old Battery
Nominal

Old Battery
Strenuous

New Battery New Battery
Nominal Strenuous

DCC Charge Charge Charge Charge
Layover SV Time Sustain Time Sustain Time Sustain Time
(min) soc (min) soc (min) soc (min) socC (min)
35’ Electric Bus
701_501 5/17 72% 4/5 71% 5/7 69% 4/5 68% 5/7
702_501 5/17 60% 4/5 61% 5/8 57% 4/5 58% 5/8
501_701 17/5 69% 5/4 66% 7/5 66% 5/4 63% 7/5
801_1402_703 | 10/8/0 50% 3/3/0 40% 4/4/0 43% 3/3/0 31% 4/4/0
1401_802 8/10 64% 3/3 61% 4/4 61% 3/3 57% 4/4
5011_14011 17/8 75% 4/4 73% 5/5 73% 4/4 70% 5/5
14011_5011 8/17 65% 4/4 61% 5/5 63% 4/4 58% 5/5
7011_8011 10/0 67% 6/0 64% 8/0 66% 6/0 62% 8/0

Figure7 andFigure8 depict the charging needs at the Kaspaive Maintenance Facility and
the NAU or other separate facilityespectivelyat the end of each service day. Téealysis
assumes 20 minute top off charge with two vehicles charging simultaneoasBach facility
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Figure7 - Charging at the Kaspar Drive Maintenance Facility
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Figure8 - Charging at theNAU or Other Separate Facility
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CTE recommends utilization of a sophisticated charge management system that will take into
account the buses current'SoC and block requirements and detemvtiees charges may be
skipped throughout the dayCharge managemeénvill alsooptimize the chargingecessary and
determine when it can be completed die lowest utility ratesthough because oroute

charging is proposed much of the charging will still occur during peak chargingCatess not
aware of any currentammercially available pducts fa optimization of orroute charging;
however, multiple charge management vendors have indicated that they are currently
developing products to address this void. Theddéor charge management is limited during

the initialdeployment with only a single chger operating at the DCC, but will become more
important during future charger deployments as charging capacity is added to the DCC after
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2026.Chargemanagement solutions should be included as part of the procuremertitsmion

for charging equipment
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Rate Modeling and Recommendations
CTE utilized results from the route modeling to develop a charging strategy to meet the energy
requirements necessary to operate the BEBs in the Mountain Line service. The charging
scenaro was modeled as detailed irable7:

Table7 - OnRoute and Depot Charger Modeling Scenario

Facility Chargers in Charging Period
Operation
KasparDrive 2 x 450 kW Up totwo (2) chargers operating simultaneously when buses retur,
Maintenance Facility overthead to the depot after peak service
chargers
NAU or Other 2 x 450 kW Up totwo (2) chargers operating simultaneously when buses retur
SeparateFacility overhead to the depot afer peak service
chargers
DCC 7 x 450 kW Up toseven (7khargers operating simultaneously at follild out
overhead during peak operations between@® AM and 600PM; one (1)
chargers additionalcharger included for redundancy.

The following assumptions weresed in.development of the charging strategy and associated

rate modeling:
Charging is assumed to be 90% efficient; for example, a total of approximaBk\B3

of energy is required from the grid to supply 300 kW to the BEB.
Each bus is assumed to leathe depot each day at full charge; energy will be replaced
each nght at the depot through the use of the higlower overhead charger (450 kW)

prior to servicing each evening.
Figure9 provides the energy demandgfile during peak service hours at full build out. Review
of the figure indicates that up to approximately 2.6 MW of demand are estimated if all seven
(7) chargersare operating at the same time at maximum power.

1

Figure9 - Enegy Demand Profile during Peak Service
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CTE utilized the Arizona Public Service (APS) Large General Se32iC€dJHate structure to
RSGSNXYAYS (KS SELISOGSR SySNBée Ozada aaz20AlGs
summary of BB2TOU fees, ingtling demand charges and energy charges)cluded infable8

andTable9, respectively.

Table8 - APS B2TOU Demand Charges

On-Peak Off-Peak

First 100 kW Any Additional kW First 100 kW Any Additional kW

$17.508kW $11.795/kW $6.396/kW $3.370/kW

Table9 - APS B2TOU Energy Charges

On-Peak Off-Peak

Summer Winter Summer Winter

$0.07018/kWh $0.05552/kWh $0.05730/kWh $0.0454/kWh

Details regarding the rates structure include:

1 APS B2TOU Large General Service rate structure applicable to monthly loads greater
than 401kwW

Summer season includes May through October

Winter season includes November through April

On-Peak hours @ from 3:00 PM to 8:00 PM Monday through Friday

Demand charges are applicable for the highest demand (kW) averaged in a 15 minute
period for the month and are applicable to both the peak andp&fék periods

= =4 -4 -

Monthly fuel costs (electricity) for operatirtge full Mountain Line service utilizing enoute
anddepot chargingncluding a comparison to diesel fugglsts are provided irrable10.

Tablel0 - Estimated Monthly Fuel Costs to Opera@®% BEBIountain LineService

Scenario Demand Energy Service Fee Total
On-Route and ix 450 EW @ $2,811
Depot aspar Drive
Charging 2x450kW @ NAU  $2,811
or Other Facility $10,393 $358 $56,766
7 x 450 kKW On $40,387
Route @ DCC

Baseline Hyhd Diesel $47,009
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A review of the results indicates that the fuel costs to operate BEBs utilizingubs& and depot
charging are considerably higher than the estimated costs to continue to operate hybrid diesel
vehicles Approximately 81% of thestimaed cost of fueling BBs is from demand charges to
supply the energy and only8% of the cost is associated with actual cost of the energy. In
addition, a significant portion of the demand charges are driven bgeak demand, as

Mountain Line is charginguring APSon-peak tours approximately 20% of the time as the-on
route charging strategy requires charging at the DCC during each layover, including during on
peak hours from 0PM to 800PM, in order to meet daily service requiremenitablel1and
Figure8 provide the estimated electrical costs over the transition period as BEBsldesl &0

the fleet.

Tablell - Estimated Electrical Cosksroughout Transition:\Period

Service S0 $0 S0 $2,862 | $2,862 | $2,862 $2,862 | $2,862 | $2,862 | $4,292 | $4,292 | $4,292 | $4,292 $4,292 $4,292
Energy S0 $0 S0 $13,464 | $13,464 | $13,464 | $44,213 | $75,911 | $75,911 | $88,308 | $96,483 |$104,055 [$112,313 ($120,499 | $124,714

Kaspar Demand S0 S0 S0 $18,684 | $18,684 | $18,684 | $33,737 | $33,737 | $33,737 | $33,737 | $33,737 | $33,737 | $33,737 | $33,737 | $33,737
NAU Demand $0 S0 S0 S0 S0 $0 S0 S0 S0 $18,684 | $18,684 | $18,684 | $33,737 | $33,737 | $33,737
DCC Demand S0 S0 S0 $78,224 | $78,224 | $78,224 |$349,172 | $416,909 | $416,909 | $484,646 | $484,646 | $484,646 | $484,646 | $484,646 | $484,646
Total $0 $o $0 $113,233  $113,233 | $113,233 | $429,983 | $529,418 | $529,418 | $629,666 | $637,841 | $645,414 | $668,724 | $676,910 | $681,125

FigurelO - Breakout of Electrical Costs Through@tansitionPeriod

Recammendations farRate Structureand Utility Partnership

Utilities across the country are developing strategies and specificschiedulego address the
electrification of the transportation sector. For example, Avista Corporatiéiashington and
Idahg, has proposed a rate schedule that would be effectingl 2030that requires a
surchargefor on-peak energy usévaries by timeof year)of $0.0575kWhoverthe current

Large General Service rate structureaddition, the proposed Avista ratempletely
eliminatesthe current demand charge of $550 for the first 50 kW of demand and $7 per kW
over 50 kW of demand. These rates applicable up to 1 MW of demandhe proposed Avista
rate scheduléhas not been approveldy the Public Utilities Commissiomowever, it is

expected to be approved and implemented in March 2021

Similar to Avista, San Diego Gas & Electric (Spkaa&Eevioped an Electric Vehicle (EV) rate
schedule that introdces a subscription fee, increases energy costs (per kakid)eliminates
demand charges to encourageceptance of electrification of the transportation sector,








































































































































































